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GLOSSARY OF SPECIAL TERM I NO LOGY USED IN THIS STUDY 



Journal self-citati on s journal articles citing other journal articles 

Report self-citations reports citing other reports 

Journal title self-citation s cited journal articles published in the 

same journal as the citing article 

Intra-organ i zat i onal citation s citing of reports issued by the same 

INSTITUTION IN WHICH THE CITING AUTHOR(s) 
WORK (ED) 

Same-author citation s an author of the citing publication was one of the 

AUTHORS OF THE CITED PUBLICATION 



The above terminology leads to analagous concepts. 

Same-channel citation s a. journal article citation of journal articles 

•B, REPORT CITATION OF REPORTS 

Inter-channel citation b a. journal article citation of reports 

B. REPORT CITATION OF JOURNAL ARTICLES 
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ABSTRACT 



Patterns in Information Science 
Carol Jane Feni chel 
Mrs. Claire K. Schultz 

In this study it has been found that within the field of 

INFORMATION SCIENCE THERE IS A SIGNIFICANT DIFFERENCE BETWEEN. THE 
CITATION PATTERNS OF JOURNAL ARTICLES AND REPORTS, IN THAT BOTH 
TYPES OF PUBLICATION SHOW A STRONG "SAME-CHANNEL" TENDENCY, I.E. 
JOURNAL ARTICLES CITE JOURNAL ARTICLES MORE THAN REPORTS CITE 
JOURNAL ARTICLES, AND REPORTS CITE REPORTS MORE THAN JOURNAL AR- 
TICLES CITE REPORTS. THE FREQUENCY OF CITATION OF THE THREE LESS- 
USED TYPES OF publication: BOOKS, PROCEEDINGS, AND THESES ARE VERY 
SIMILAR, WHETHER THEY ARE CITED BY JOURNAL ARTICLES OR REPORTS. 

No TREND TOWARD CITATION OF A MORE INFORMAL PRECEDENT LITERATURE, 
SUCH AS PERSONAL COMMUNICATIONS AND MEMORANDA, WAS DISCERNABLE. 

The information science literature, with 8o$ of the citations 

LESS THAN 5 YEARS OLD, IS ONE OF THE YOUNGEST REPORTED TO DATE. 

Both journal articles and reports cite literature that on the aver- 
age IS LESS THAN TWO YEARS OLD, INDICATING THAT REPORTS AND JOURNAL 
ARTICLES ARE EQUALLY UP-TO-DATE AT THE TIME OF THEIR PUBLICATION. 

When the age distribution of the citations in journal articles is 

* 

GROUPED BY TYPE OF PUBLICATION, THE ORDER OF INCREASING AGE IS: 



Citation 

Author: 

Advisor: 



erJc 



REPORTS AND PROCEEDINGS (THE SAME), JOURNALS, AND BOOKS. |N 

t . 

REPORTS, CITED REPORTS , PROCEEDINGS, AND JOURNAL ARTICLES ARE OF 

I 

EQUAL AGE, BUT CITED BOOKS ARE OLDER. 

The organizations which issue information science reports 

ARE MORE-OR-LESS EVENLY DISTRIBUTED AMONG THE FOUR SECTORS OF THE 

economy: business; private 'organizations, universities, and the 

FEDERAL GOVERNMENT. , 






OBJECTIVE 



The object of this study was to compare technical reports to 

JOURNAL ARTICLES, AS CHANNELS OF COMMUNICATION IN INFORMATION SCIENCE. 

The following null hypotheses were tested: a) The percentage frequency 

•of CITATION OF JOURNAL ARTICLES IS NOT DIFFERENT IN JOURNAL ARTICLES 
AND REPORTS, AND b) The PERCENTAGE FREQUENCY OF CITATION OF REPORTS IS 
NOT DIFFERENT IN JOURNAL ARTICLES AND REPORTS. 

The frequencies of citation of reports, journal articles, books, 

* , # 

PROCEEDINGS, ABSTRACTS OR BOOK REVIEWS, THESES, PERSONAL COMMUNICATIONS, 
AND NEWSPAPERS OR MAGAZINES WERE ESTABLISHED FOR THE SAMPLES EXAMINED. 

The year of publication of each citation was determined so that elapsed 

TIME BEFORE CITATION COULD ALSO BE'STUDIED. THE INSTITUTIONAL ORIGIN 
OF CITED REPORTS WAS TABULATED TO SHOW THE DISTRIBUTION BY TYPE OF IN- 
STITUTION AND TO IDENTIFY THE INSTITUTIONS ISSUING THE MAJORITY OF 
INFORMATION SCIENCE REPORTS. THE SAMPLE OR SOURCE PUBLICATIONS WAS 

I 

DRAWN FROM THE ANNUAL REVIEW OF INFORMATION SCIENCE AND TECHNOLOGY , 1 967 

INTRODUCTION 

The IMPORTANCE OF TECHNICAL REPORTS AS A MEDIUM OF SCIENTIFIC 
COMMUNICATION HAS INCREASED RAPIDLY SINCE THE SECOND WORLD WAR; IT IS 
ESTIMATED THAT FROM 50,000 TO 150,000 REPORTS ARE ISSUED YEARLY IN THE 

2,3 

United States. The technical report has been defined as a "form of 

PUBLICATION WHICH IS CHARACTERIZED PRINCIPALLY BY ITS HETEROGENEITY OF 
STYLE, PROFESSIONAL STATURE, SIZE AND FORM OF REPRODUCTION AND BY THE 

4 • 

ABSENCE OF ANYTHING LIKE VOLUME AND NUMBER RELATIONSHIPS". 

In GENERAL, REPORTS DIFFER FROM JOURNAL ARTICLES IN THE FOLLOWING 

ways: 
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1. Reports are not formally refereed. 

2 . Primary distribution of journals is more widespread than 

THAT OF REPORTS. 

3. Distribution of reports is sometimes restricted for proprie- 
tary OR SECURITY REASONS. 

4 . Reports have more pages than journal articles - fifty pages 

5 

VERSUS EIGHT PAGES ON THE AVERAGE, PARTIALLY BECAUSE REPORTS TEND 
TO APPEAR IN TYPESCRIPT WHILE JOURNAL ARTICLES ARE PRINTED. THEY 
ARE MORE NEARLY EQUAL IN NUMBER OF WORDS, REPORTS STILL BEING 
LONGER. 

5. Typically, reports contain more detailed descriptions of 

METHOD AND MORE DATA THAN JOURNAL ARTICLES. 

6 . The rate of obsolescence of’ reports has been shown to be 

6,7,8 

GREATER THAN THAT OF JOURNAL ARTICLES. 

7. Because they are not refereed or type-set, reports are gener- 
ally BELIEVED TO CONTAIN "NEWER" MATERIAL THAN JOURNAL ARTICLES. 

8. Reports are usually issued at irregular intervals. 

A MORE COMPLETE COMPARISON OF REPORTS AND JOURNAL ARTICLES AND 

9 

HOW THEY FUNCTION AS PUBLICATION CHANNELS IS DESCRIBED BY ORR AND LEEDS 

One of the. information models referred to frequently is that of 

THE CONTINUUM FROM INFORMAL TO FORMAL COMMUNICATION. FIGURE I IS AN 

10 • 

ADAPTATION OF THE MODEL AS DEPICTED BY GARVEY AND GRIFFITH FOR THE COM- 
MUNICATION NETWORK IN PSYCHOLOGY. THE MODEL IS NOT MEANT TO IMPLY THAT 
EVERY MESSAGE IS PRESENTED SEQUENTIALLY IN ALL THE FORMS SHOWN. THAT 
THE SUBJECT-FIELD SECONDARY (BIBLIOGRAPHIC) SERVICES CONSIDER ARTICLES 
IN PUBLISHED JOURNALS MORE IMPORTANT TO INDEX AND ABSTRACT THAN REPORTS 
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Figure 1 

Model of Written Communication: 
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IS SHOWN BY THEIR MORE SYSTEMATIC INCLUSION. SCOPE AND DEPTH OF COVER- 
AGE OF REPORTS BY SECONDARY SERVICES VARIES GREATLY, AND FOR THE MOST 
PART SEEMS HAPHAZARD. THE THREE MAJOR ABSTRACTING AND INDEXING. SERVICES 
IN INFORMATION SCIENCE, DOCUMENTATION ABSTRACTS , LIBRARY SCIENCE AB - 
STRACTS , and Library Literature , deal with reports, but policies concern- 
ing BREADTH AND COMPLETENESS OF COVERAGE ARE UNSTATED. SCIENCE CITATION 
I NDEX LISTS REPORTS IN THE CITATION INDEX BUT DOES NOT USE THEM FOR 
SOURCES. 

It CAN BE SEEN FROM FIGURE I THAT, EXCEPT FOR THE PARTIAL COVERAGE 
MENTIONED ABOVE, TECHNICAL REPORTS BECOME A PART OF THE ACCUMULATED . 
--BODY OF KNOWLEDGE IN A DIFFERENT WAY FROM THE PERIODICAL LITERATURE. 

The majority of technical reports relating to information science are 

PRODUCED BY SCIENTISTS EMPLOYED BY THE FEDERAL GOVERNMENT OR BY SCIEN- 
TISTS WORKING IN PRIVATE INSTITUTIONS AND UNIVERSITIES UNDER GOVERNMENT 
CONTRACT. IN GENERAL, THESE SCIENTISTS SUBMIT PROGRESS REPORTS OR RE- 
PORTS OF COMPLETED RESEARCH (CALLED GOVERNMENT TECHNICAL REPORTS IN FIG- 
URE I) TO THEIR GRANTING AGENCIES. The REPORTS ARE THEN REVIEWED AND 
DISTRIBUTED ACCORDING TO STANDARD LISTS, AND SENT TO DEPOSITORIES OR 
DOCUMENT CENTERS DESIGNATED BY THE GRANTING AGENCIES. The DOCUMENT 
CENTERS ISSUE THE GOVERNMENT ABSTRACTING AND INDEXING BULLETINS. No 
CHECK WAS MADE TO DETERMINE WHAT PROPORTION OF GOVERNMENT REPORTS RELA- 
TING TO INFORMATION SCIENCE GO THROUGH THIS SYSTEM. 

The number of reports on information science research,. NOT GOVERN- 
MENT-SPONSORED, HAS NOT BEEN DETERMINED. THESE ARE BELIEVED TO BE A 
SMALL, THOUGH PERHAPS A S I GN I F I CANT, PART OF THE TOTAL. MANY PRIVATELY- 
SPONSORED REPORTS CONTAIN PROPRIETARY INFORMATION AND HAVE VERY LIMITED 
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DISTRIBUTION. The EXTENT TO WHICH NON-PROPRIETARY REPORTS ARE MADE 
AVAILABLE TQ AUDIENCES OUTSIDE THE INSTITUTION OF ORIGIN IS NOT KNOWN. 

i> • * 

The model shown in Figure I reflects the widely-held belief that re- 
ports ARE AN EARLY STEP IN THE SCIENTIST'S ORGANIZATION OF HIS RESEARCH 
FINDINGS AND THAT THE MATERIAL IN THEM IS LATER CONDENSED AND PUBLISHED 

II 

IN JOURNAL ARTICLES. HOWEVER, GRAY AND ROSENBORG FOUND THAT OF THE 60 

TO 65/£ OF UNCLASSIFIED REPORTS IN THE PHYSICAL SCIENCES WHICH CONTAINED 

PUBLISHABLE MATERIAL, ONLY HALF WERE PUBLISHED WITHIN TWO TO THREE YEARS, 

WITH A SMALLER PROPORTION PUBLISHED LATER. Ta'lLMAN'S FINDINGS AND THOSE 

2,12 13 

OF THE APA ARE SIMILAR. HERNER SHOWED THAT THE PROPORTION OF GOVERNMENT 
REPORTS EVENTUALLY PUBLISHED VARIED WITH THE FIELD, AND WAS MOST DEPEN- 
DENT ON THE ISSUING AGENCY, BECAUSE OF DIFFERENT STANDARDS AND POLICIES 
AMONG THE AGENCIES. 

The utilization of various types of publications as measured by 

14,15 

citation count has been SHOWN TO differ among scientific fields; for 

EXAMPLE, IN PHYSICS JOURNALS IT WAS FOUND THAT ONLY 3# OF CITATIONS 

8 

WERE TO TECHNICAL REPORTS, WHEREAS A STUDY OF SCIENTISTS WORKING FOR THE 

Department of Defense found technical reports to be the most frequently- 

16 

USED FORMAL COMMUNICATION CHANNEL, PROVIDING 1 6 % OF THE INFORMATION USED. 

17 

Vrooman showed that almost 40# of the citations in government metallurg- 
ical REPORTS WERE TO REPORTS. 

| 8 * 

Parker, Paisley, and Garret found that in American Documentation , 

THE JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENCE, MORE CITA- 



* For brevity, because it is mentioned so frequently in the remainder of 
the text, - Reference |8 will be referred to as being authored by Parker. 
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TIONS DURING I 9&5 WERE TO REPORTS THAN TO ANY OTHER TYPE OF PUBLICATION. 

Among communi cat i ons ^journals, this preponderance of report citation was 
unique to American Documentation . Assuming that reports are cited when 

t 

\ 

THE MATERIAL WARRANTS^ CITATION AND HAS NOT BEEN MORE FORMALLY PUBLISHED. 

i . 

ONE IS LED TO CONJECTURE THAT , IN THE FIELD OF INFORMATION SCIENCE, RE- 
PORT LITERATURE IS VERY IMPORTANT, AND THAT A LARGE PORTION OF RECORDED 

RESEARCH IS NOT PUBLISHED IN JOURNALS. 

i 

Parker says that "To understand the larger pattern of citation and 

1 

TRANSFER OF IDEAS WE NEED TO KNOW WHAT SOURCES ARE CITED IN THE REPORTS 
THEMSELVES .. .IS THERE A CONTINUATION OF THE TREND TOWARD INFORMALITY, 
CITATION OF MEMORANDA AND PERSONAL COMMUNICATIONS, OR 

CITE A FORMAL PRECEDENT LITERATURE AS IF IT 



IN THIS CASE A 



DOES THE UNPUBLISHED REiPORT 

i 

WERE A NOT-YET-RECOGNI ZED ADDITION TO THAT LITERATURE?" THIS STUDY WAS 

i 

PARTLY AN ATTEMPT TO ANSWER THIS QUESTION POSED BY PARKER. The PERCEN- 

' l ' 

• TAGE FREQUENCIES OF CITATION TO DIFFERENT TYPES OF MATERIALS INCLUDING 

PERSONAL COMMUNI CAT I ONSj AND MEMORANDA, WERE DETERMINED AND COMPARED FOR 

/ . . 

JOURNAL ARTICLES AND REPORTS FROM THE FIELD OF INFORMATION SCIENCE. The 
AGE PATTERNS OF THE CITATIONS IN THE TWO PUBLICATION FORMS WERE ESTAB- 
LISHED IN ORDER TO LEARN HOW REPORTS AND JOURNAL ARTICLES FUNCTION AS 
CHANNELS OF COMMUNICATION WITH RESPFCT TO TIME. 

RATIONALE AND ASSUMPTIONS 

Bibliographies were used as the basis for this study because the in- 
vestigator CONSIDERS CITATIONS, BEING UNOBTRUSIVE MEASURES OF SCIENTIFIC 
COMMUNICATION, MORE RE'LlABLt MEASURES OF THE TYPE OF INFORMATION USE 

STUDIED THAN WOULD BE THE fInDINGS OF USER STUDIES BASED ON SUCH DATA- 

I j ' 

GATHERING DEVICES AS INTERVIEWS OR QUESTIONNAIRES. THE LATTER ARE MORE 
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SUBJECTIVE AND DEPENDENT UPON THE VAGARIES OF MEMORY. 

It has been assumed that citation patterns did not change between 

1 }t 

1965 and 1967 SO THAT IT CAN BE CONSIDERED A SINGLE TIME PERIOD. ' 

One method of analysis chosen for this study, determination of per- 
centage FREQUENCIES OF CITATION OF DIFFERENT TYPES OF PUBLICATIONS, IS 

similar to Parker’s; therefore, these data can be compared. 

METHOD 

The citations in 70 journal articles were compared to the cita- 
tions IN 70 REPORTS. The journal articles and reports from which the 
citations were taken were selected from bibliographies of chapters 

APPEARING IN THE ANNUAL REVIEW OF INFORMATION SCIENCE AND TECHNOLOGY , 

1967* Appendix A lists the chapters of the Annual Review and gives for 

EACH THE NUMBER OF JOURNA L ART I CLES AND REPORTS SAMPLED FROM THE CHAPTER. 

The sample consisted of journal articles and reports published within the 
period 1965-67. They were chosen in the following manner. 

A FIRST SAMPLE OF ~[Q JOURNAL ARTICLES WAS TAKEN BY MAKING A RANDOM 

' J* 

START AND SELECTING ALTERNATELY EVERY EIGHTH AND NINTH REFERENCE FROM 

\ 

, THE TOTAL OF 6|6 JOURNAL ARTICLE CITATIONS IN THE ANNUAL REVIEW . EXCLU- 
DED were: letters, abstracts, brief communications, or any articles in 

"newsy" publications such as Science Information Notes , Library of Con - 
gress Bulletin , and Newsletter of the API . Of the 70 potential source 

ARTICLES, 28 ( 40 $) CONTAINED NO BIBLIOGRAPHIES AND ONE ARTICLE HAD TO 
BE ELIMINATED. THIS LEFT 4 l ARTICLES WITH BIBLIOGRAPHIES, TOO FEW FOR 
MEANINGFUL STATISTICAL ANALYSIS. A SUPPLEMENTARY SAMPLE OF 50 JOURNAL 
ARTICLES WAS CHOSEN, USING RANDOM NUMBERS FROM A PUBLISHED TABLE. OF 
THESE, 20 ARTICLES (AGAIN 40 $), CONTAINED NO BIBLIOGRAPHIES AND 3 



o 
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ARTICLES HAD TO BE ELIMINATED. The Z~[ ARTICLES ADDED TO THE 4| FROM THE 
FIRST SAMPLE GAVE 68 ^USABLE ARTICLES. A SECOND SUPPLEMENTARY SAMPLE OF 
5 ARTICLES YIELDED TWO MORE ARTICLES WITH BIBLIOGRAPHIES, TO COMPLETE 

t . 

THE REQUIRED SAMPLE OF 70* TABLE I SUMMARIZES THE SAMPLING. 

f i , 

Total journal articles examined: 125 

Number with citations (sample): "JO 

Number without citations: 51 

Number eliminated: 4* 

i' 

Summa ry of Journal Article Sampling 
' Table I 



Eleven of the sample journal articles were published in I 5^ 

„ , \ ij 

IN Ijoo, AND 3 IN 1907 * Tour journal titles produced five or more artic- 

• i l 

LES OF THE SAMPLE. THRjEE o| THESE, AMERICAN DOCUMENTATION , THE JOURNAL 

of Documentation, and the Journal of Chemical Documentation, are among 



THE TOP TEN JOURNAL TITLES ESTABLISHED FOR THE FIELD OF DOCUMENTATION BY 



19 
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A CITATION STUDYj THE FIRST TWO JOURNALS WERE AMONG THE 12 MOST FREQUENTLY 

) 18 

cited by American Documentation in 1965 . The omission of the Journal of 
Chemical Documentation from the latter list is surprising, because it is 

CITED MORE THAN ANY OTHER JOURNAL BY CONTRIBUTORS TO THE ANNUAL REVIEW . 

The four journal titles which occurred most often in the sample are 
listed in Table 2; the distribution of the remainder of the sample ar- 
ticles IS GIVEN BY TYPE OF JOURNAL, RATHER THAN TITLE. 



0 

ERIC 



* One CITATION WAS ELI mi nat£d because it was a letter, but not so indi- 
cated in the Annual Rea/iew Citation, and so was erroneously selected as 

A JOURNAL ARTICLE. THE OTHER THREE ARTICLES ELIMINATED WERE FROM THE 
FIRST SUPPLEMENTARY SAMPLE 4nD DUPLICATED ARTICLES IN THE FIRST SAMPLE 
OF 70; THIS HAPPENED BECAUSE A JOURNAL ARTICLE COULD BE CITED BY MORE 

than one Annual Review author. 
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Journal Title or Type 



No. of Articles 



Journal of Chemical Documentation 1 3 

American Documentation 6 

Journal of Documentation 5 

-Special Libraries 5 . 

Medical Journals (8) II 

Science' Journals (6) 7 



Library and Documentation Journals (5) 6 

Technology Journals (4) 9 

Psychology Journals (4) 4 

Educational Journals (3) % ' 

Journal Title Distribution of Sample Journal Articles 

Table 2 



The 70 JOURNAL ARTICLES IN THE SAMPLE APPEARED in 34 DIFFERENT JOUR- 
NAL titles. Appendix B lists the articles which comprise the sample. 

Report sampling paralleled the procedure for journal articles. 

The first 70 reports were chosen by taking every fifth report three 
times. And then the sixth, from the 366 reports cited in the Annual 
Review , again making a random start. Eligibility was decided accord- 
ing TO THE FOLLOWING GUIDELINES. 

A REPORT WAS EXCLUDED FROM THE SAMPLE IF IT WAS: 

1. UNDER 5 PAGES DOUBLE-SPACED IN LENGTH. 

2. . A CONFERENCE PROCEEDING OR ANY OTHER RECORD OF ORAL 
PRESENTATION. 

3. CALLED AN "UNPUBLISHED REPORT" IN THE ANNUAL REVI EW , OR 
REPORTED BY THE AUTHOR TO BE "UNPUBLISHED". THESE WERE A VERY 
SMALL PART OF THE TOTAL. 

4. A MANUAL, A GUIDE, A DIRECTORY, A BIBLIOGRAPHY OR manufactur- 
er's ADVERTISING LITERATURE. 

5. A DISSERTATION OR THESIS. 



A WORK PUBLISHED IN EDITIONS 



6 . 

7. ONE OF A REGULARLY-ISSUED SERIES. 

.8. listed in Books in Print". 

Sometimes both a journal article and a report were listed in a single 
citation; when this happened only the first-listed publication was con- 
sidered. 

Twenty-three (33$) of the first sample of reports contained no bib- 
liographies, AND 5 OTHERS DID NOT FIT THE INCLUSION CRITERIA, LEAVING 42 
USABLE. A SUPPLEMENTARY SAMPLE OF 50 WAS PICKED RANDOMLY. OF THESE 17 
(3^$) HAD N0 BIBLIOGRAPHIES AND 5 WERE ELIMINATED. THIS LEFT 28 REPORTS' 
WITH BIBLIOGRAPHIES, ENOUGH TO COMPLETE THE REQUIRED JO. TABLE 3 SUMMAR- 
IZES THE SAMPLING OF REPORTS. 

Total reports examined: '120 

Number with citations (sample): 70 
"Number without citations: • 40 . 

Number eliminated: 1 10* 

Summary of Report Sampling 

Table 3 

-The. distribution of reports by-date was similar to that of journal artic- 
les; 18 WERE PUBLISHED IN 1965, 50 IN 1 966, AND 2 IN 1 967. 

One of the most challenging problems during this project y/as obtain- 
ing COPIES OF THE 120 REPORTS NEEDED WITHOUT UNDUE COST TO A STUDENT - ’ 



♦One citation was a duplicate. The other nine were incorrectly identified 

BECAUSE OF LACK OF CLARITY AND COMPLETENESS IN THE ANNUAL REVIEW CITATIONS. 

One each was to a conference, a master's thesis, and a journal article. 

Two WERE TO books; two were never "published" and two others were less than 
5 PAGES. 



THE INVESTIGATOR. THIRTY-SIX WERE AVAILABLE IN NEARBY LIBRARIES; 29 

* 

OP THE REMAINDER HAD AD NUMBERS; LETTERS SENT TO 31 INDIVIDUALS RE- 

" ' * * . ' 

QUEST I NG THE OTHER REPORTS PRODUCED ALL BUT 8 ; THE REMAINING 8 WERE 

*# 

obtained from the Information Science Literature Display. 

-The categories used to analyze the sample were: journals, re- 

ports, BOOKS, CONFERENCES, PROCEEDINGS, ABSTRACTS OR BOOK REVIEWS, 
DISSERTATIONS OR THESES, PERSONAL COMMUNICATIONS OR MEMORANDA, NEWS- 
PAPERS OR MAGAZINES, AND MISCELLANEOUS PUb'l I CAT I ONS .*** FOR EACH 
CITATION A RECORD WAS MADE OF THE TYPE OF PUBLICATION CITED AND THE 

-DATE. When examining a bibliography in a journal article or report, 

JT WAS NOT ALWAYS EASY TO CLASSIFY A CITATION ACCORDING TO ITS FORM 
OF PUBLICATION, TO ACERTAT N ITS DATE, OR EVEN TO DETERM I NE THE TO- 
TAL NUMBER OF CITATIONS IN AN ARTICLE. FOR THE SAKE OF CONSISTENCY,’ 
THE FOLLOWING GUIDELINES WERE USED. 

1. Count regularly issued "newsy" publications as journals. 

2. Count letters published in journals as journal articles. 

3 . Tabulate "Ibids" as the citation referred to; thus one cita- 
tion IN A BIBLIOGRAPHY CAN BE TABULATED TWO OR MORE TIMES. 



* Copies of the bibliographies of these reports were sent without 

CHARGE BY MR. GREGORY ABDIAN OF THE DEFENSE DOCUMENTATION CENTER. 

** The literature display, prepared by the New York chapter of ASIS, 

CONTAINS 85 # OF THE DOCUMENTS CITED IN THE 1967 ANNUAL REVI EW . MRS . 

Joyce A. Mann, curator of the display, located at the University of 
Maryland, provided copies of the bibliographies requested as a special 
favor. . ' 

*** AS FAR AS CAN BE ASCERTAINED THESE CATEGORIES ARE CLOSELY COMPAR- 
ABLE to Parker's. He calls reports "unpublished reports" and distin- 
guishes BETWEEN PUBLISHED AND UNPUBLISHED CONVENTION PROCEEDINGS; IN 
THIS STUDY ALL KINDS OF PROCEEDINGS AND CONFERENCES HAVE BEEN GROUPED 
TOGETHER. ALSO, PARKER COUNTED CITED MATERIAL ONLY ONCE PER ARTICLE 
(DIFFERENT FROM GUIDELINE 3)» 



4. Count directories, thesauri, handbooks and similar materials 

as "Miscellaneous". , * : \ 

5 . If two or more citations are placed together as if referring 

TO THE SAME IDEA - USUALLY UNDER ONE NUMBER - TABULATE EACH OF 
THEM SEPARATELY. 

6. IF A DATE RANGE IS GIVEN IN THE CITATION, TAKE THE LAST DATE. 

7 . Tabulate citations in footnote form as though they were listed 

IN THE BIBLIOGRAPHY. 

8 . Use the date given in the citation. (For instance, citations 

of the International Conference on Scientific Information (ICSI) 
WERE RECORDED AS THE YEAR OF THE CONFERENCE, OR 1959*. THE 

YEAR OF PUBLICATION OF THE PROCEEDINGS, DEPENDING UPON WHICH DATE 

• ■ WAS GIVEN.) 

9. IF THE CITATION LISTS TWO ISSUING AGENCIES, COUNT BOTH. 

A RECORD WAS KEPT OF ALL INSTITUTIONS ISSUING REPORTS, RECORDED 
FROM BOTH THE CITING AND CITED REPORT. 

RESULTS 

A. Citation distribution according to type of publication 

The total number of citations in the 70 journal articles sampled 
WAS 962 , AN AVERAGE OF |4 PER SOURCE ARTICLE. THE RANGE IN NUMBER OF 
CITATIONS WAS 1-88. CONSIDERING BOTH THE SAMPLE ARTICLES AND THE AR- 
TICLES WITHOUT CITATIONS (SEE TABLE l), THE AVERAGE NUMBER OF CITATIONS 
PER ARTICLE WAS 8 , THE SAME AS THE MEDIAN OF 8 CITATIONS PER ARTICLE 

found by Parker for American Documentation in 1 965 , but lower than the 

AVERAGE OF .'3*7 CITATIONS PER ARTICLE CALCULATED FOR SCIENCE LITERATURE 

20 

IN GENERAL. 
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The 70 reports contained 3273 citations, an average of 47 per . 
REPORT, WITH A RANGE OF 1-660. FIVE OF THE REPORTS (NOS. 17, 57* 

62, AND JO) WERE LITERATURE REVIEWS AND HAD VERY LARGE BIBLIOGRAPHIES 
WHICH CONTAINED 1 829 CITATIONS, OVER HALF OF THE TOTAL. WITH THESE 
REPORTS EXCLUDED, THE AVERAGE NUMBER OF CITATIONS PER REPORT WAS 22. 

The HYPOTHESES OF NO DIFFERENCE IN CITATION DISTRIBUTION ACCORD- 
ING TO THE TWO DIFFERENT PUBLICATION FORMS, REPORTS AND JOURNAL AR- 
TICLES, WAS TESTED. THE PERTINENT DATA ARE GIVEN IN TABLE 4. CITA- 
TIONS TO ABSTRACTS, BOOK REVIEWS, NEWSPAPER AND MAGAZINES WERE SO FEW 
THAT THEY HAVE BEEN PUT INTO THE "MISCELLANEOUS" CATEGORY. 



Type of Publication 
Cited 



Distribution of 
Citations in 
Journal articles 

1 “ 



Distribution of 
C itations in 
Reports 



1 



Journal Articles 
Reports 

Books and Book Chapters 
Proceedings and Conferences 
Dissertations and Theses 
Personal Communications 
and Memoranda 
Miscellaneous 



47.3 



22.7 

• 3-5 

11-3 

O-l 



l.l 

3*7 



Distribution of Citations 
In Reports and Journal Articles 



21 
37 
• 5-7 
12.2 

3-8 



*•3 

7>2 



Table 4 



The difference between the percentage of journal article cita- 



tions IN JOURNAL ARTICLES AND IN REPORTS WAS TESTED FOR SIGNIFICANCE; 
LIKEWISE THE PERCENTAGE OF REPORT CITATIONS IN JOURNAL ARTICLES AND 
IN REPORTS. IN ORDER TO DETERMINE THE DISTRIBUTION, AND FROM THAT 
THE APPROPRIATE STATISTICAL TEST TO USE, THE FREQUENCY DISTRIBUTIONS 

shown in Figures 2 and 3 were prepared. 
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From these an assumption of 





Percent of Citations 



22 



NORMALITY WAS MADE AND A T-TEST WAS USED BECAUSE THE SAMPLE SIZE WAS 
SMALL AND THE DISTRIBUTION CURVES DID NOT INDICATE A MORE SOPHISTICATED 

PROCEDURE. Both of the differences were significant AT THEQ.05 level. 
Because the five large reports, which will be called review reports, 
differed so much from the sample average in one aspect, size of biblio- 
graphy, IT WAS FELT THAT THESE FEW REPORTS MIGHT HAVE SKEWED THE RESULTS. 

The average percentage citation of journaL articles for the large re- 
ports CONSIDERED SEPARATELY WAS 35*5 COMPARED TO 2 1 FOR THE SAMPLE 

as a whole. Removing the review reports from the significance calcula- 

--T4-0N WOULD MAKE THE AVERAGE PERCENT LOWER, AND THUS, ENHANCE THE RESULTS 
BY MAKING THE DIFFERENCE MORE SIGNIFICANT. THE AVERAGE PERCENTAGE CITA- 
TION OF REPORTS IN THE REVIEW REPORTS WAS CALCULATED TO BE 3 6.0; LITTLE 
DIFFERENT FROM THE TOTAL SAMPLE AVERAGE OF 37*$$* THE SMALL DIFFERENCE 
WOULD NOT AFFECT THE SIGNIFICANCE TEST. 

B. Age patterns of citations 

The dates of all citations were recorded, with the exception of 

THE REVIEW REPORTS FOR WHICH ONLY THE FIRST 200 REFERENCES WERE USED. 

The range in age of citations in journal articles was C-64 years; in 

REPORTS 0-1 10 YEARS. 

The total number of citations according to age was calculated sep- 
arately FOR SOURCE JOURNAL ART I CLES, . SOURCE REPORTS, AND THE FIVE REVIEW 
REPORTS. The number of citations of each age was converted to percen- 
tages TO NORMALIZE THE DATA. FIGURE 4 IS A PLOT OF AGE AGAINST THE CUMU- 
LATIVE PERCENTAGE CITATION. |T CAN BE SEEN THAT WITHIN THE LIMITS OF 
EXPERIMENTAL ERROR THE CURVES FOR REPORTS AND JOURNAL ARTICLES ARE THE 
SAME. The CURVE FOR THE FIVE REVIEW REPORTS, HOWEVER, IS DIFFERENT, 



ERjt 



24 



Figure 4 



Comparison of Age of Citations in Reports, Journals, Review Reports 
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AND FOR THIS REASON THE REVIEW REPORTS HAVE BEEN EXCLUDED FROM THE RE- 
MAINDER OF THE AGE CALCULATIONS. 

The data given in Figure 4 are typical of age curves for citations, 

THAT IS, HEAVY CITING OF RECENT WORKS, FOLLOWED BY A RAPID DROP, WITH 
GRADUAL TAPERING TO A VERY LOW LEVEL LATER ON. FOR BOTH JOURNALS AND 
REPORTS THE MOST FREQUENT CITATION AGE WAS I YEAR WITH 24# AND 26# RE- 
SPECTIVELY. Not unexpectedly, the review reports have an older curve 

WITH THE AGE OF HIGHEST CITATION AT 3 YEARS. 

The age of citations in journal articles and reports, according to 

TYPE OF PUBLICATION CITED, WAS ALSO CALCULATED BY YEAR AS SHOWN I N F I G- 

ures 5 and 6. For journals the increasing age-order is: reports and pro- 
ceedings (thf same), journal articles, and books. In reports, the jour- 

NAL ARTICLES AND REPORTS CITED ARE NEARLY THE SAME AGE. THE CURVE FOR 
PROCEEDINGS OF MEETINGS IS NOTEWORTHY] THE ABRUPT CHANGE AT 7 YEARS IS 
ALMOST CERTAINLY DUE TO ICSI,* THE PROCEEDINGS OF WHICH WERE PUBLISHED 
IN 1959, 7 YEARS BEFORE THE YEAR OF PUBLICATION OF THE MAJORITY OF THE 

reports - 1966 . Apparently, ICSI has had an important influence on the 

FIELD. 

C. Institutions issuing information science reports 

Appendix D lists the institutions which were cited more frequently 

AS SOURCES OF REPORTS. THE TOTAL NUMBER OF INSTITUTIONS (INCLUDING THE 

"Miscellaneous and Unidentifiable" category) is 222, with less than one- 

third OF THEM CITED MORE THAN 5 TIMES. THE INSTITUTIONS CAfl BE CLASSIFIED 



* The International Conference on Scientific Information, Washington, D.C. 
Nov. 16-21, 1958. Proceedings published by the National Academy of Sci- 
ences, National Research Council, Washington, D.C., 1959. 





Figure 5 

Age of Citations in Journals According to Type of Publication 
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Age of Citations in Reports According to Type of Publication 
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INTO THE FOUR TYPES GIVEN IN TABLE 5» 

Type of Institution 

Business 

Private Institutions and Associations 
Universities 
Federal Government 

Type of Institutions 
Issuing Information Science Reports 

Table 5 

Table 5 shows that the institutions are more-or-less evenly divided 

AMONG THE FOUR SECTORS OF THE ECONOMY. RELATIVELY FEW INSTITUTIONS 
WERE CITED VERY FREQUENTLY AS REPORT SOURCES. IBM STOOD FAR ABOVE 
THE OTHERS WITH I08 CITATIONS; SYSTEM DEVELOPMENT CORPORATION, THE 

University of Illinois, MIT, Stanford, Harvard, and the Rome Air 
Development Center of the U. S. Air Force were other outstancng 

INSTITUTIONAL SOURCES OF REPORTS. 

DISCUSSION 

It can be seen from Table 4 that the major percentage of cita- 
tions IN REPORTS, AS WELL AS IN JOURNAL ARTICLES, IS TO JOURNAL AR- 
TICLES, REPORTS, BOOKS AND PROCEEDINGS. THERE IS NO EVIDENCE, IN 
REPLY TO THE QUESTION RAISED BY PARKER, THAT REPORTS ARE BASED ON A 
LESS FORMAL PRECEDENT LITERATURE. ONLY ONE PERCENT OF THE CITATIONS 
IN BOTH THE JOURNAL ARTICLES AND REPORTS WERE TO PERSONAL COMMUNICA- 
TIONS OR MEMORANDA. 

However, the results show that journal articles in information 

SCIENCE CITE JOURNAL ARTICLES MORE THAN REPORTS CITE JOURNAL ARTICLES, 
AND REPORTS CITE REPORTS MORE THAN JOURNAL ARTICLES CITE REPORTS. 



No. of Institutions 
Issuing I . S. Reports 

6i 

8 
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The differences are significant. Parker found that in American Docu - 
mentation IN 1965, REPORTS WERE CITED MORE FREQUENTLY THAN JOURNAL 
-articles. Table 6 compares Parker's results with the results of this 

STUDY. 

Type of Publication Percent of Citations within 

Cited AD (I9&5) * Journals Sampled * 

Journal Articles 
Reports 

Books and Book Chapters 
Proceedings and Conferences' 

Theses and Dissertations 
Personal Communications & Memoranda 
-Miscellaneous and Other 

Distribution of Citations in Journal Art i cles 

Table 6 

This difference illustrates the importance of definitions and of 

SAMPLE POPULATION, SINCE PERIODICAL LITERATURE OF THE I NFORMAT I ON SCI- 
■ ENCE FIELD DEFINED AS THE ARTICLES IN AMERICAN DOCUMENTATION SHOWED ONE 
PATTERN, THE LITERATURE DEFINED AS THE ARTICLES I N THE ANNUAL REVIEW , 

another. However, the citation percentages to the four less-used types 

OF.,.£UB L I CAT ION, THAT IS, BOOKS, PROCEEDINGS, THESES, AND PERSONAL COMMU- 
NICATIONS, ARE VERY SIMILAR FOR THE JOURNAL ARTICLES AND REPORTS SAMPLED 
FOR THIS STUDY COMPARED WITH THOSE ANALYZED BY PARKER. The CITATION 
PATTERNS FOUND in this study are also quite different from those found • 
by Parker for communications journals, in which books and journals are 

VERY HEAVILY CITED ANC CITATION TO NO OTHER SOURCE IS GREATER THAN 8$. 

The citation pattern found in this study is the strong "same-chan- 
nel" TENDENCY OF JOURNAL ARTICLES AND REPORTS; OTHER AUTHORS HAVE FOUND 



25.4 

31.0 

15.8 

11.8 

1.4 

0.8 

13.6 



47.3 

22.7 

13.5 

H.3 

0.1 

1.1 

3-7 



* See footnote on page II. 
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THAT JOURNALS CITE JOURNALS MORE THAN ANY OTHER PUBLICATION FORM. THE 

PERCENTAGE OF JOURNAL^ SELF-CITAT ION VARIES WITH THE SUBJECT FIELD* THE 

NATURAL SCIENCES SEEM TO HAVE THE HIGHEST PERCENT OF JOURNAL SELF-CITA- 

20 • 

TION (84#). In the SOCIAL SCIENCES THIS ’'same channel" pattern is less 



STRONG AND OTHER TYPES OF PUBLICATIONS. SUCH AS BOOKS. BECOME MORE IM- 

|4 ! i 

portant. Studies in the physical sciences have shown reports to be used 

.8 17 17 

VERY LITTLE BY JOURNAL AUTHORS - 3& LESS THAN AND I 

>’ 17 

Both the findings of Vrooman's citation analysis of metallurgical 

I • 

REPORTS AND THE RESULT OF THIS STUDY SHOW THAT REPORTS ALSO HAVE THIS 

"same-channel" citation tendency. The percentage of self-citation by 

REPORTS FOUND BY VROOmIn (39*6$) * s ALMOST THE SAME AS REPORTED IN THIS 
PAPER FOR THE ANNUAL REV I Ewl SAMPLE (37*8$)* 

Several factors c(Juld Iccount for the heavy self-citation pattern 

i 

OF JOURNAL ARTICLES AND REPORTS. PERHAPS REPORT INFORMATION IS ACTU- 
ALLY MORE RELEVANT TO REPORTS AND JOURNAL ARTICLE INFORMATION IS MORE 
RELEVANT TO JOURNAL ARTICLES. ANOTHER POSSIBILITY IS THAT THE TWO 
TYPES OF PUBLICATIONS CONTAIN EQUALLY RELEVANT AND IMPORTANT INFORMA- 
TION BUT THAT THE COMMUNICATION CHANNELS ARE WORKING IN SUCH A WAY 
THAT REPORT AUTHORS ARE NOT BEING INFORMED OF JOURNAL MATERIAL AND 

vice versa. Primary distribution is not the same for reports and jour- 
nal articles; Figure I shows that the secondary coverage is also dif- 
ferent. 

It is known that information flows through many channels besides 

I 

those depicted in Figure |j One path in the communication network ,s 

j ■ ' 

FROM THE AUTHOR TO HIMSELFji AN AUTHOR OFTEN BASES A PUBLISHED WORK ON 

♦ 1 

! I ' 

HIS OWN PREVIOUS RESEARCH. In ORDER TO HAVE AN INDICATION OF THE EF- 
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FECT OF "SAME-AUTHOR" CITATION ON THE "SAME-CHANNEL" TENDENCY OF JOUR- 
NAL ARTicLES AND REPORTS, THE PERCENTAGE OF "SAME-AUTHOR" CITATION WAS 
CALCULATED FOR THE TWO SAMPLES, AND DIVIDED ACCORDING TO TYPE OF PUBLI- 
CATION. "Same-author" citation was defined as an author citing a pub- 
lication OF WHICH HE WAS ALSO AN AUTHOR. FOR JOURNALS, THE PERCENTAGE 
OF "SAME-AUTHOR" CITATION WAS 15. 7& WITH 10.8# TO JOURNALS, AND 1.2# 

TO REPORTS. The corresponding figures were lower for reports; 9 . 4 # 
WITH 2.1# TO JOURNALS AND 4.0# TO REPORTS. IT APPEARS THAT "SAME-AU- 
thor" citation is a factor contributing to the "same-channel" tendency 

OF BOTH JOURNAL ARTICLES AND REPORTS. 

Another pathway easily definable by citation count is journal 

TITLE SELF-CITATION, CITING OTHER ARTICLES PUBLISHED IN THE SAME JOUR-. 
NAL AS THE CITING ARTICLE. EXCEPT FOR CERTAIN INTER-DISCIPLINARY 
JOURNALS SUCH AS SCIENCE AND NATURE , JOURNALS TEND TC SPECIALIZE IN A 
PARTICULAR SUBJECT MATTER. THUS, AUTHORS FREQUENTLY SCAN OR READ 
REGULARY THE JOURNALS IN WHICH THEY PUBLISH. TYPICALLY, ARTICLES 
WRITTEN IN A JOURNAL TITLE WILL CITE THE PARENT JOURNAL TITLE MORE 

18,19 

THAN ANY OTHER JOURNAL. TljE AMOUNT OF JOURNAL TITLE SELF-CITATION 
FOR THE JOURNAL SAMPLE OF THIS STUDY WAS l4.2#j IT WOULD SEEM THAT 
JOURNAL TITLE SELF-CITATION IS ALSO HAVING AN EFFECT ON THE STRONG 
"same-channel" PATTERN OF THE JOURNAL ARTICLES. 

An INFORMAL PATHWAY WHICH MIGHT CONTRIBUTE TO THE "SAME-CHANNEL" 
CITATION WITHIN JOURNAL ARTICLES AND REPORTS IS " I NTRA-ORGAN I ZAT I ONAL" 

citation. Authors probably learn of reports issued with the organiza- 
tion IN WHICH THEY WORK THROUGH INTERNAL CHANNELS, NOT AVAILABLE TO 



THE PUBLIC; FREQUENTLY, SEVERAL RESEARCH PROJECTS IN AN ORGANIZATION 



WILL CONSIST OF RELATED WORK. |N JOURNAL ARTICLES, " I NTRA-ORGAN I ZA- 

tional” Cl TAT I ON WAS 1 .6$. In the sample reports "intra-organization- 

al" citation was much greater, |4.8$. 

I; * . ■ 

Ij . 

In order to observe the effects of "same-author" citation, journal 

TITLE SELF-CI TATI ON, /<ND " I NTRA-ORGAN I ZAT I ONAL" CITATION ON THE "SAME- 
CHANNEL" TENDENCY OF REPORTS AND JOURNAL ARTICLES, THE DATA FROM THIS 
STUDY WAS ADJUSTED FOR THESE. THREE FACTORS. 



Type of Publication 
Cited 



Journal Articles 
Reports 



Distribution of 
Citations in 



Tot. 



Adjusted 



Aut. Jrn.Org. 

t T TT 

*7 37 33 - 

23 22 - 21 



Distribution of 
Citations in 



Journal Articles Reports 






'Table 7 



Tot . Adjusted 
Aut. Org. 

t XT 

22 20 

38 34 23 * 



Citation of; Journal Articles and Reports 
Adjusted for Three Kinds of Self-citation 
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Table 7 shows that, if authors did not cite themselves, the same jour- 
nal TITLE IN WHICH THEY PUBLISH, OR THE PEOPLE NEAR WHOM THEY WORK, 

THE "SAME CHANNEL" TENDENCY WOULD BE REDUCED IN THE SAMPLES STUDIED. 

In journals, journal title self-citation seems to have the'greatest 
effect; in reports, "i ntra-organ izat ional" citation appears to be str- 
ongest. Because of the alpha risk in adjusting data after the fact, 
only unadjusted data were used for testing the study's hypotheses. 

Journal articles and reports have very similar citing age patt- 

/ 



ERNS, AS IF TIME LAG IN PUB 



LISHING JOURNAL ARTICLES AND REPORTS IS NOT 



VERY DIFFERENT. FIGURE 4 SHOWS THAT THE AGE OF CITATIONS IN JOURNALS 



AND REPORTS IS ESSENT 



ALLY 



THE SAME. This IS SURPRISING BECAUSE IT IS 



erIc 



USUALLY ASSUMED THAT REPORTS ARE PUBLISHED MORE RAPIDLY THAN JOURNAL 

articles. Almost one-third of the material cited is no more than a 

r ' ' • 

YEAR OLD (plus OR MINUS 6 MONTHS); FIFTY-PERCENT IS LESS THAN TWO YEARS 

j . 

OLD; AND Qofo LESS THAH 5 years. In citation studies two common para-, 

I ■ 

METERS ARE USED TO CHARACTERIZE THE AGE OF A LITERATURE, MEDIAN AGE OR 

i . 

"half-life" (half the citations are younger than the "half-life" of a 

GROUP OF C I TAT I ONS ^ AND CUMULATIVE PERCENTAGE CITATION AT 5 YEARS, 10 

i 

YEARS, ETC. WITH A "HALF-LIFE" OF LESS THAN TWO YEARS AND A CUMULA- 



TIVE CITATION OF ALMOST O0$' AT 5 YEARS, INFORMATION SCIENCE AS DEFINED 

| 8,14,18,21,22,23,24,25 

IN THIS STUDY IS ONE OF THE (YOUNGEST LITERATURES REPORTED. THIS IS 



AN EXPECTED ATTRIBUTE <j>F AN/EMERGING, RAP I DLY-CHANG I NG F I ELD . 

I ii 

Figures 5 and 6 s^para^e citing patterns according to type of pub- 
lication; IN GENERAL, VhE DATA REFLECT THE INFORMATION CONTINUUM, AL- 
THOUGH TIME BETWEEN STAGES IS NOT VERY LARGE. NOT SURPRISINGLY, BOOKS 
ARE THE OLDEST PUBLICATION FORM CITED BY BOTH JOURNAL . ART I CLES AND RE- 
PORTS. The unconvent i o^ial shape of the proceedings curve was postu- 
, / 

LATED EARLIER TO BE DUE TO THE OUTSTANDING CONFERENCE OF THE FIELD, ICSI 

in 1958 * Otherwise, for report-generated citations, the ages of journal 

ARTICLES, REPORTS, AND PROCEEDINGS ARE ESSENTIALLY THE SAME. THIS IS A 

17 

DIFFERENT RESULT FROM VROOMAN'S STUDY OF METALLURGICAL REPORT CITATIONS; 
IN HIS FIELD THE REPORT CITATIONS WERE CONSIDERABLY YOUNGER THAN THE 
JOURNAL ARTICLE CITATIONS. 

The age curves for the journal article citations (Figure 5) reveal 



SOME DIFFERENCE, MOSTLY SLI 



GHT , FROM THE REPORT CURVES (FIGURE 6) . It 



IS DIFFICULT TO UNDERSTAND WHY THE "PROCEEDINGS" CURVE DOES NOT SHOW AN 



EFFECT FROM ICSI FOR BOTH. 



It would eem from Figure 5 that for journal 



AUTHORS REPORTS REACH OBSOLESCENCE MORE QUICKLY THAN DO JOURNAL 
ARTICLES. 

CONCLUSION 

The HYPOTHESES THAT NO DIFFERENCE EXISTS BETWEEN CITATION PAT- 
TERNS IN JOURNAL ARTICLES AND REPORTS WAS NOT SUPPORTED. BOTH TYPES 
OF PUBLICATION SHOW A STRONG "SAME-CHANNEL" TENDENCY. 
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APPENDIX A 




•CHAPTER BY CHAPTER BREAKDOWN OF THE NUMBER OF 
JOURNAL ARTICLES AND REPORTS CITED IN 
THE ANNUAL REVIEW OF INFORMATION SCIENCE AND TECHNOLOGY, 1 967 



Chapter 


Tot. 

Ref. 


J.A. 

IN 

Sample 


Reports 

IN 

Sample 


1. Information Needs and Uses in 
Science and Technology 


38 


4 


1 


2. Design of Information Systems and 
Services 


64 


1 


9 


3. Evaluation of Information Systems 
-and Services 


52 


3 


3; 


4. Content Analysis, Specification 
•and Control 

• 


|46 


6 


13 


5. File Organization and Data 
-^Management 


135 


3 


15 


6. Automated Language Processing 


121 


5 


13 


7. Hardware Developments and 
Product Announcements 


154 


4 


' 2 


8. Man-Machine Communication and 
Problem-Solving 


109 


5 


3 


9. Automation in Libraries and 
Information Centers 


83 


2 


1 


10. Handling Chemical Compounds and 
Information Systems 


179 


ll 


3 


11. Applications in Medicine 


14? 


|4 


2 


12. Techniques for Publication and 
Distribution of Information 


212 


7 


1 


13. National Information Issues and 
Trends 


90 


3 


2 


|4. Profess 1 onal Aspects 


64 
7 W 


2 

70 


2 

70 



O 
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APPENDIX B 



./ ' . ' - - . ■ . . . 

LIST OF JOURNAL ARTICLES INCLUDED IN 
THE SAMPLE FOR THIS STUDY 

I . . 

I 

IJ r . 

1. Artandi, Susan. Thej 1 Searchers - Links Between Inquirers and Indexes. 
Spec. Libr. 57: 571 - 574 ; Oct . : 

2 . Kenney, Laraine, The Implications of the Needs of Users for the 
Design of a Catalogue: A Survey at the International Labour Office. J. 

Doc. 22 : 195 - 202 , Sept. 1 966. 

i . 

3. Drew, D. L., R. K. Summit, R. I. Tanaka, and R. B. Whitely. An On-Line 
Technical Library Reference System. Amer. Doc, 17: 3 " 7 * Jan. I 9 ^« 

4 . Barhydt, Gordon C. The Effectiveness of Non-User Relevance Assessments. 
J. Doc. 23 : 1 46 - 1 49 , June 1 967. 

5. Rolling, Loll N. A Iomputer-Aided Information Service for Nuclear 
Science and Technology, 'j. Dpc. 22: 93 - 115 * June 1966. 

6. Bloomfield, Masse, Stimulated Machine Indexing, Part I: "Physics 

Abstracts" Subject Index Used as a Thesaurus. Spec. Libr. 57 ; 1 67— 1 7 ' > 

Mar. 19 66 . { 

7. Garfield, Eugene. Science Citation Index - Answers to Frequently 

Asked Questions. Rev. I nt. Doc. 32: 1 12 - 116 , Aug. 1 9 ^> 5 • 

\ 

8. McClelland, R. M. A.,) and W. W. Mapleson. Construction and Usage of 
Classified Schedules and Generic Features in Coordinate Indexing. Aslib 
Proc. |8: 290-299, Oct. 1966. 

9. Perrsault, J. M. Documentary Relevance and Structural Hierarchy. Amer. 
-Doc. 17: 1 36“ 1 39 * July 1966. 

10 . Van Oot, J. G., J. L. Schultz, R. E. McFarlane, F. H. Kvalnes, and A. 

W. Riester. Links and Roles in Coordinate Indexing and Searching: An 
Economic Study of Their Use and Evaluation of Their Effect on Relevance 
and Recall. J. Chem. Doc. 6: 95 “ 101 , May 1966. 



II. Freeman, James F. A Novel Organizational Code for Organic Structures 
Based on Functional Groups. J. Chem. Doc. 6: 1 84 - 1 S7 , Aug. 1966. 



12 . Marron, Beatrice A., Gloria R. Bolotsky, and Stephen J. Tauber. - 
Chemical Substructure Searching with Linear Notations. J. Chem. Doc. 6: 

92-125, May 1966. 



13. Carmody, Basil T. And Paul E. Jones, Jr. Automatic Derivation of 
Microsentences. Commun. ACM 9 * 443 - 449 , June 1 966. 



| 4 . Bitzer, D. !.., E. Rj. Lyman, and J. A. Easley. The Uses of PLATO. 
Audiovisual Instr. II: 1 6-2 1 , Jan. 1966. 
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15 . Davis, R. M. A History of Automated Displays. Datamation II: 24 - 

2 o, Jan. 1 965® <’ 

16. Prince, M. David. I^an-Computer Graphics for Computer-Aided Design. 
Proc. IEEE 54 : 1698-1708, Dec. 1966. 

17. Atchison, William F* Mathematics for Undergraduate Computer Scien- 
tists. In: A Report of :Two Symposia on the Impact of Computing on Under- 
graduate Mathematics Instruction. Commun. ACM 9: 662-663, Sept. 1 966. 

i . • 

18. Lindgren, Nilo. Human Factors in Engineering. Part II - Advanced 
Man-Machine Systems and Concepts. IEEE Spectrum 3 : 62-72, Apr. 1966. 

19. Rogers, Frank B. MEDLARS Operating Experience at the University of 
Colorado. Bull. Med. Lib. Assoc. 54 : I - 10, Jan. 1966. 

20 . Hager, G. P. A Network of Chemical Information Handling. J. Chem. 

Doc. 5 : 7 - 9 , Feb. 1966. 

21 . Huggins, M. L., G. Natta,’V. Desreaz, and H. Mark. Report •on Nomen- 
clature Dealing With Ste 4 ic Regularity in High Polymers. Pure Appl. 

Chem. 12: 645-656, 1966.1 j: 

22 . Bouman, H. Computer IprogIjam for the LINCO System. .J. Chem. Doc. 5 : 

14 - 24 , Feb. 1965. j j 

23. Granito, C. E., D. E.; Renard, and L. Holly. Use of the Wiswesser 
Line Notation for Determining Duplicate Chemical Structures. J. Chem. 

Doc. 6: 252-253, Nov. 1966. 

\ . ' 

24 . Cahn, R. S., C. K.. Ingold, and V. Prelog. Specification of Molecular 

Chirality. Angew. Chem. )nt. Ed. Ingl. 5: 385-416, April 1966. 

/ 

25. Leiter, D. P., Jr. and H. L. Morgan. Quality Control and Auditing Pro- 
cedures in the Chemical Abstracts Service compound Registry. J. Chem. Doc. 
6: 226 - 229 , Nov. 1966. 

26. Gest, J. The Realization of a Document Research Service in a Cancer 

Control Center. Maroc Med. 45 : 39 - 44 , Jan. 1 966. 

% 

27. Harris, Jerome J. Television as an Education Medium: An Historical 
Preview. J. Med. Educ. 4 | : I-19, Jan. 1 966 . 

28. Kent, A. Computers and Biomedical Information Storage and Retrieval. 

J. Amer. Med. Assoc. 1 96: 927-932, Oct. 1 966. 



29. Lewis, F. J. et al. Analysis of Respiration by an On-Line Digital Com- 
puter System: Cli ni cal'Data ^Following Thoracoabdominal Surgery. Ann. Surg. 
164 : 547-557. | 



30 . Michael, Donald N. Some Long-Range I 
for Human Behavior in Organization. Amer 



MPLI CAT IONS OF COMPUTER TECHNOLOGY 

. Behav. Sci. 9: 29-35, Apr. 1 966. 
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31. Rose, J. A., F. G. Bloedorn, and J. E. Robinson. A Computer Dosi- 
metry System for Radium Implants. Amer. J. Roentgen 97 : 1 032 — 1 040 , Aug. 
1966. 

32. Smith, J. Chandler. Anatomic Pathology and Data Processing. Arch. 
Pathol. 8l : 279-280, Apr. 1966. 

33. Talbot, S. A., and W. K. Harrison, Jr. Computer Evaluation of Gra- 
phical Physiologic Data for Diagnosis of Coronary Heart Disease. Meth. 
Inform. Med. 8l -86, April 1966. 

3 ^. Weil, M. H., H. Shubin, and W. Rand. Experience With a Digital Com- 
puter for Study and Improved Management of the Critically III. J. Amer. 
Med. Assoc. 198: 101 1 — 1 01 6, Nov.1966. 

35 . Barner, R. C. M. Information Use Studies. Part 2 : Comparison of 

Some Recent Surveys. J. Doc. 21 : 169-176* Sept. 1965* 

36. Bergen, Daniel Patrick. Bibliographic Organizations in the Social 
Sciences. Wilson Libr. Bull. 40 : 751 - 758 * Apr. 1966. 

37 . Parkins, Phyllis V. BioSciences Information Service of Biological 
Abstracts. Science 1 52 : 889-894, May 1966. 

38. Sage, C. R. Comprehensive Dissemination of Current Literature. 

Amer. Doc. 1 7: 155 - 177 * Oct. 1 9 ^ 6 . 

39. Mantell, LeRoy H. On Laws of Special Abilities and the Production 
of Scientific Literature. Amer. Doc. 17: 8-l6, Jan. 1966. 

40 . Baum, Harr. A Clearinghouse for Scientific and Technical Meetings: 
Organizational and Operational Problems. Amer. Doc. 17: 28-32, Jan. 1 966. 

4 1 . Donohue, Joseph C. Librarjanship and the Science of Information. 
Amer. Doc. 1 7 : 120 - 123, July 1966. 

42 . Korein, J., A. L. Bender, D. Rothenberg, and L. J. Tick. Computer 
Processing of Medical Data by Variable-Field-Length Format. 3: Statis- 
tical Analysis of Narrative Content. J. Amer. Med. Assoc. 196: 957-963, 
June 1 9 66. 

43. Granito, C. E., J. Schultz, G. W. Gibson, A. Gelberg, R. J. Williams,, 
and E. A. Metcalf. Rapid Structure Searches via Permuted Chemical Line 
Notations. Ill: A Computer-Produced Index. J. Chem„ Doc. 5: 229-233, Nov. 

1965 . 

44 . Van Oot, J. G., J. L. Schultz, R. E. McFarlane, F. H. Kvalnes, and 

A. W. Riester. Links and Roles in Coordinate Indexing and Searching: An 

Economic Study of Their Use, and an Evaluation of Their Effect on Relevance 
and Recall. J. Chem. Doc. 6: 95 - 101 , May 1 966 . 
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45 . Slack, Warner V., G. Phillip Hicks, Charles E. Reed, and Lawrence J. 

Van Cura. A Computer-Based .Medi cal History System. New Eng. J. Med. 274 : 
194 - 198 , Jan. 1966. . 

46 . Shubin, H., And H. H. Weil. Efficient Monitoring With a Digital Com- 
puter of Cardiovascular Function in Seriously III Patients. Ann. Intern. 
Med. 65: 453 - 460 , Sept. 1 966 . 

47. Waddington, Guy. A World System of Evaluated Numerical Data for Sci- 
ence and Technology. J. Chem. Doc. 7: 20-23, Feb. 19 66. 

48 . Deutsch, K. W. On Theories, Taxonomics, and Models as Communication 
Codes for Organizing Information. Behav. Sci . II: M 7 , Jan. 1966. 

49. Blagden, J. B. How Much Noise in a Role-Free and Link-Free Co-ordin- 
ate Indexing System? J. Doc. 22 : 103 - 209 * Sept. 1 966. 

50 . Dalton, Phyllis I. Special Libraries and State-Wide Plans for Library 
Service. Spec. Libr. 57 : 5 & 9 - 59 I > Oct. 1 966 . 

51 . Braend, M. Nomenclature of Polymorphic Protein Systems. Nature 206 : 
IO67. 

52 . Petrarca, A. E., M. F. Lynch, and J. E. Rush. A Method for Generating 
Unique Computer Representatives of Stereoisomers. J. Chem. Doc. 1 : 1 s 4 - 1 65 . 
Aug. 1967. 

53 * Speight, Frank Y. Numerical Data Activities of Engineering Societies. 
J. Chem. Doc. 7 : 26-30, Feb. 1966. 

54 . Lampson, B. W., W. W. Li chtenberger, and M. W. Pirtle. A User Machine 
-in a Time-Sharing System. Proc. IEEE 54 : 1 766- 1 77^, Dec. 1966. 

55 . Lee, Robert S. The Computer's Public Image. Datamation 12: 33 ~ 34 , 39, 

Dec. 1966. . . 

56. Kohlers, Paul A. Reading and Talking Biungually. Amer. J. Psychol. 
79 : 357 - 376 , Sept. 1966. 

57 * Weizenbaum, Joseph. ELIZA - A Computer Program for the Study of Nat- 
ural Language Communication Between Man and Machine. Commun. ACM 9 : 36 - 43 , 
Aug. 1966. 

58. Peterson, Osler L., Ernest M. Barsamian, and Murra? Eden. A Study of 
Diagnostic Performance: A Preliminary Report. J. Med. Educ. 4 l: 797-803, 
Aug. 1966. 

59 * Bloomfi eld. Masse . Simulated Machine Indexing, Part I: Physics 

Abstracts' Subject Index Used as a Thesaurus. Spec. Libr. 57: 167-171, 

Mar. 1966. 

60. MacKay, D. G. To £nd Ambiguous Sentences. Percept. Psychophys. I: 

? - 434 , 1966. 






6). Pasternack, S. Is 'Journal Publication Obsolescent? Phys. Today 
I?: 38 - 43 , May 1966. | 

62 . Seyfer, A. L., A. A. Matveyeva, and M. Ye. Pantyukhina. The Mach- 
ine Translation of Inorganic Compound Formulas Into Systematic Nomencla- 
ture. Nauch. Tekh. Inform. I: 23-25, 1 9 ^ 5 • 

i 

63* Sutherland,' Ivan E.| Computer Graphics: Ten Unsolved Problems. 

• Datamation 12 : 22 - 27 , Maiy 1 966. 

64 . Hansen, Duncan N. Computer Assistance With the Educational Process. 
Meth. Educ. Res. 36 : 588 - 604 , Dec. 1966. 

65. Shipman, Joseph C. Bibliographic Organization in the Physical Sci- 
ences. Wilson Libr. Bull. 4 o: 706-71 3 ^ Apr. 1 966. 

66. Thiesmeyer, L. R. Current Efforts to Solve the Information Explosion 
Problem. TAPP I 49 : 74 a - 76*, Sept. 1 966. 

67. Granito, Charles E.J John, E. Schultz, Gerald V/. Gjbson, Alan Gelberg, 
R. J. Williams, and E. A.' Metcalf. Rapid Structure Searches via Permuted 
Chemical Line Notations, ‘ill. »A Computer-Produced Inoex. J.Chem. Doc. 5; 
229-233, Nov. 1965. j 

68. Talbott, G. D. Computers in- Medicine: Past, Present and Potential. 

J. Amer. Geriat. Soc. l 4 : 1 199 - 1210 , Dec. 1 966 . 

'69. Meyer, E. Mechanization of Chemical Documentation. Agnew. Chem. 

Int. Ed. Engl. 4 : 347-352} April, 1 965. 

70. Ledley, R. S. Computer Aids to Medical Diagnosis. J. Amer. Med. 
Assn. 196: 933 - 943 , June 1 966. 



Note: The discovery was made! when the thesis was near completion that 
three of the journal articles! appear twice in the sample (Nos. 6 4. 59, 
10 4 44 , 43 4 67). It was feLt that this would not affect the results 

SIGNIFICANTLY, AND SO NO CHANGES WERE MADE IN THE SAMPLE TO CORRECT FOR 
THIS DUPLICATION. ! 
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i 

.LIST OF REPORTS INCLUDED IN THE SAMPLE FOR THIS STUDY 

» 

\ ' . 

* 1 ; . 

1. Anderson, Ruth, EtheiL Marden, and Beatrice Marron. File Organization 
for a Large Chemical Information System. Final Report, May 1964 -Dec. 
1965. Center for Computer Sciences and Technology, National Bureau of 
Standards, Washington, D. C., 19 Nov. I 965 ,. 26 p. (AD 633 354 ) 

2 . Churchill, N. C., C. H. Kriebel, and A. C. Stedry. Proposed Research 
on Management Information Systems. Graduate School of Industrial Admin- 
istration, Carnegie Institute of Technology, Pittsburgh, Pa., Oct. 1965, 
|6 p. (Management Sciences Research Report No. 54 ) (AD 624 730) 

. 1 

3. Holzbaur, Frederick V/. and Eugen.: H. Farris. Library Information 
Processing Using an On-Line, Real-Time Computer System. International 
Business Machines Corp., (Systems Development Division, Poughkeepsie, 

N. Y., 7 Dec. 1966, 47 p. I (TR 00 . 1548 ) 

i » . 

4 . Kertesz, Francois. TjHE R<|le of Information Centers; Evaluation of 
Their Effectiveness. Oak'RidgIe National Lab., Oak Ridge, Tenn., 17 Nov. 
1965, Up. (Report No. okNL-TM-1339) 



5. Snedliker, James m. A Generalized Program for Information Retrieval. 
Systems Research Center, Case Institute of Technology, Cleveland, Ohio, 

1965, 131 P- (SRC 77 -A 65 - 29 ) ‘ 

6. Cornell University, Department of Computer Science. Information 
Storage and Retrieval. Scientific Report No. ISR-II to the National Sci- 
ence Foundation. Gerard Salton, Project Director. Ithica, N.Y., June 

1966, 1 VOL. 

7. Jahoda, G., John J. Oliva, and Averil J. Dean. Recall with Keyword 
from Title Indexes: Effect of Question-Relevant Document Title Concept 
Correspondence. Library School, Florida State University, Tallahassee, 
Dec. 19 66, 20 p. AND 5 APPEND I CES. 

8. Cleverdon, Cyril, Jack Mills, and Michael Keen. Factors Determining 
the Performance of Indexing Systems. Col. I: Design. Part I: Text, 

ASL.IB Cranfield Research Project, Crani^ield, Bedford, England, 1 966, I 20 p. 
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9. Dreyfus, Hubert L. Alchemy and Artificial Intelligence. .RAND Corp., 

Santa Monica, Calif., Dec. 1 965 , . 90 p . (P. 3244 ) 

/ I 

10 . Kasher, Asa. Data Retrieval by Computer; a Critical Survey. Heb- 
rew Univ., Jerusalem, Israel,! Jan. 1966, 72p„ Technical Report No. 22 
to Office of Naval Research, .'Information Systems Branch. (AD 631 748 ) 

11. Lockheed Missiles and Space Company. Electronic Sciences Laboratory. 
Automatic Indexing and Abstracting. Annual Progress Report. Part 2 : 

’ . I 





f 



English Indexing of Russian Technical Text. B. D. Rudin, Principal 
Investigator. Palo Alto, Calif., Mar. 1966, 7 - p * (Report No. M-21-66- 
2 -Pt. 2 ) (AD 631 242 ) 

| 2 . Shillan, D. A Method and a Reason for Tune Analysis of Language. 
Cambridge Language Research Unit, Cambridge, Endland, Nov. 1965* (M.L. 179 ) 

13. Zavala, Albert, and Harold P. Van Cott. A Feasibility Study of the 
Factor Analysis of Scientific Literature. Final Report. American Insti- 
tutes for Research, Silver Spring, Md., July 1966, 3 ^p» (AIR-E- 92 - 7 / 66 - 

FR) (NSF Grant No. GN- 496 ) 

| 4 . Bobrow, Daniel G. Problems in Natural Language Communication With 
Computers. Bolt Beranek and Newman, Inc., Cambridge, Mass., Aug. 1 966, 

I9p. (Report No. Sci enti fi c-5, BBN-| 439 ) (AFCRL 66-620) (AD 639 323) 

I 5 » Borko, Harold, and H. P. Burnauuh. Interactive Displays for Docu- 
ment Retrieval. System Development Corp., 'Santa Monica, Calif., 4 Aug. 
1966 . (SP- 2557 ) 

|6. Franks, Emory W. General Purpose Data Management Systems for Admin- 
istrative and for Socioeconomic Planning and Analysis: SPAN and TDMS 

Compared. Systems Development Corp., Santa Monica, Calif., 9 Nov. 196 6, 
I 2 p. (SP- 2652 ) 

I 7 » Green, Robert S., Jack Minker, and Warren E. Shindle. Analysis of 
Small Associative Memories for Data Storage and Retrieval Systems. Vol. 

I: Management Report. Final Report, Oct. 1964 -Sept. I, 1965. Auerbach. 

Corp., Philadelphia, Pa., July 1966, I |6p. (Report No. |2§! -TR-2-Vol-2) 
(RADC TR-65-397-VOL I ) (AD 489 660) • 

|8. Kellogg, Charles H. An approach to the On-Line Interrogation of 
Structured Files of Facts Using Natural Language. System Development 
Corp., Santa Monica, Calif., 29 Apr. 1 966, 86p. (SP-2341/OOO/OO) 

19 . Maron, M..E. Relational Data FIle I: Design Philosophy. RAND Corp., 

Santa Monica, Calif., July 1966, 23 p. (P.3408) 

20 . Sable, J. et al. Design of Reliability Central Data Management Sub- 
system. Final Report. Auerbach Corp., Phila., Pa., July 1965, vol. 2. 
(RADC TR-65-189-V0L 2) (AD 469 269) 

21 . Vorhaus, Alfred H., and Robert D. Wills. The Time-Shared Data Man- 
agement System: A New Approach to Data Management. Systems Development 

Corp., .Santa Monica, Calif., 13 Feb. 1967, Up. (SP-2747) 

22 . Bohnert., Herbert G. and Paul 0 . Backer. Automatic English-To-'Lc .1 c 
Translation in a Simplified Model. A Study in the Logic of Grammer. Fin- 
al Report, 1961-1966. IBM, Wat; on Research Center, Yorktov.'I Heights, N.Y., 
Mar. 1966, II7p. (AFOSR 66-1727) 

23. Fillmore, Charles J. Toward a Modern Theory of Case. Ohio State Uni- 
versity Research Foundation, Columbus, Aug. 1 966, p.I- 24 . (Project on Lin- 
guistic Analysis, Report No. 13) 



24 . Garvin, Paul L., Jocelyn Brewer, and Madeline Mathiot. Prediction 
Typing - A Pilot Study In Semanti c Analysis. Bunker-Ramo Corp., Canoga 
Park, Calif., Jan. I $ 66 J 88p. 

25. Lockheed Missiles and Space Company. Electronics Sciences Labora- 
tory. Automatic Indexing and Abstracting, Part I. Annual Progress Re- 
port. B. D. Rudin, Principal Investigator. Palo Alto, Calif., Mar. 

1966, I vol. (Report No^;M-2I-66-I-Pt.I ) (AD 63! 24 l) 

26. Petrick, S. R. A Program for Transformational Syntactic Analysis. 

Air Force Research Center Laboratory, Bedford, Mass., Oct. 1966. (AFCRL 

66-698) " 

27. Shoup, June E. Research on Gr/mmatical Analysis of Spoken Language. 

Final Report, 2 Feb. 1964 - I Feb. 1 966, | 4 p. (AFOSR 66-1566) (AD 637 566) 

28. Ziff, P. More on Understanding Utterances. System Development 

Corp., Santa Monica, Calif., 8 June 19 66, |6p. (SP- 2504 ) 

• 29 . INTERNATIONAL BUSINESS MACHINES CORPORATION. IBM SYSTEM 1 77 ^ AUDIO 

Response Unit. IBM Systems Reference Library: Component Description. 

1966. ' j' . . • 

30 . Linde, Richard R., and Pa'ul E. Chaney. Operational Management of 
Time-Sharing Systems. System-Development Corp., Santa Monica, Calif., 

6 June 1966, 30p. (SP-2392) 

31 . Shaw, Christopher J. Theory, Practice, and Trend in Business Pro- 
gramming. System Development .Corp. , Santa Monica, Calif., I July 1965, 
i8p. (sp-2030/001/02) 

32 . Zinn, Carl. Computer Assistance for Instruction: A Review of Sys- 

tems and Projects. Center for Research on Learning and Teaching, Univ. of 
Michigan, Ann Arbor, 1966, 63P. (CAIS Report OIO) 

... 33 • Information Management Incorporated. System Requirements Descrip- 
tion and Preliminary System Performance Specification for a National Chem- 
ical Information System, A Report for the National Science Foundation. 
Burlington, Mass., Nov. 1 966, l 84 p. 

34 . Anderson, R., E. Marden, and B. Marron. File Organization for a Large 
Chemical Information System. National Bureau of Standards Technical Note ' 
No. 285. National Bureau of Standards, Washington, D.C., |8 April 1 966 . 

35 * Lindberg, Donald A. B., and G. T. Stewart. Exercises in. the Logistics 
of Chemotherapy. Medical Computer Centef<, Univ. of Missouri, Columbia, 1966. 

/ 

36. President's Science Advisory Committee. Handling of Toxicological 
Information. White House, Washington, D.C., June 1 966.. 

1 . i 

Flow of (Behavioural) Science Information - 
rature. Institute for Communication Research, 
lif«, Nov. 1965* 
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37 * Paisley, William J. The 
A Review of the Research Lite 
Stanford Univ., Palo Alto, Ca 
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38. Systems Development Corporation. Recommendations for National Doc- 
ument Handling Systems in Science and Technology: Appendix A: A Back- 
ground Study* 2 vols. Santa Monica, Calif., 1965. (PB l68 267) 

39. Engineers Joint Council. Proposed United Engineering Information 
System - Its Services, Logical Elements, and Network Concept. New York, 
Feb. 1 966, 29p. 

-4o. Rosenbloom, Richard S., and Francis W. Wolek. Studies of the Flow 
of Technical Information - An Interim Report. Graduate School of Business 
Administration, Harvard Univ., Cambridge, Mass., Jan. 1 966, I 3p . 

41. Bracken, Marilyn C., and Charles W. Shilling. Education and Train- 
ing of Information Specialists in the U.S.A. Biological Sciences Communi- 
cation Project, George Washington Univ., Washington, D.C., May 1966, "JOp. 
(BSCP Communique 24-66) 

42. Wasserman, Paul and Mary Lee Bundy. Manpower for the Library and 
Information Professions in the I970' 5 J An Inquiry into the Fundamental 
Problems, a Proposal. Univ. of Maryland School of Library and Information 
Service, College Park, 1 966. 

43. Freeman, Robert R. Modern Approaches to the Management of a Classi- 
fication. American Institute of Physics, UDC Project, New York, I Oct., 
1966, 29p. (Report No. AIP/UDC-3) (NSF Grant GN-433) 

44. Mann, William C-., and Paul A. Jensen. A Data Structure for Directed 
Graphs in Man-Machine Processing. Computer Command and Control Co., 
Washington, D.C., 20 June 1 966, 7 6p. (Report No. 77-IO6-I ) (AD 636 25 1 ) 

45. Gall, Russell G. Hybrid Associative Computer Study. Vol. 2: Appen- 
dixes. Final Report, Oct. 1964-Nov. 1 9^5 • Goodyear Aerospace Corp., 
Akron, Ohio, July 1966, I09p. (Report No. GER-I2I90-Vol-2) (AD 489 93°) 

46. Sable, J., J. ^Iinkder, U. Crowley, M. Rosenthal, S. Forst, and P. Har 
— pzr. Reliability Central Automatic Data Processing Subsystem. Vol. 3: 

Data Management System Survey. Final Report. Auerbach Corp., Philadelphia 
Pa., Aug. 1 966 , 50p. (Report No. I280-TR-V'ol-3) (RADC TR-66-474~Vol 3) 

(ad 489 668) • 

47. Allderidge, J. M. and P. J. Knoke. Design Considerations for an On- 
Line Management System. Syracuse University Research Corp., New York, 

July 1 966 , 77P. (Report No. SURC-TR-20) (RADC TR-65-424) (AD 488 455) 

48. Postley, John A. File Management: Generalized Application Programs. 

Informatics, !nc., Sherman Oaks, Calif., 1965* i 3 p . (AIS-65-OO5) 

49. Barnes, Robert F. Mathemati co-Logi cal Foundations of Retrieval The- 
ory: General Concepts and Methods. Center for the Information Sciences, 

Lehigh Univ., Bethlehem, Pa., Nov. 1 965 • 

50. Ullmann, Hans C. Descriptor Relationships. System Development Cor- 
poration, Santa Monica, Calif., 30 Nov. 1 965 , I 7p . (SP- 2317 ) 
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51 . Kershaw, G. A., D. Crowder, J. E. Davis, E. G. Loges, and E. Meren- 

dini. Study of Mechani zation in DOD Libraries and Information Centers. 
Booz, Allen Applied Research, Inc. Bethesda, Md., Sept. 1966, 35 ^ p » Fin- 
al Technical Report No. (AD 64 o 1 00 ) 

52 . Williams J. H. Discriminant Analysis for Content Classification. 

IBM Federal Systems Div., Bethesda, Md., Feb. 1966. 2 & 3 p. (AD 630 127 ) 

53 * Marden, E. C. HAYSTAQ, a Mechanized Systems for Searching Chemical 
Information. National Bureau of Standards Technical Note No. 26 . Nat- 
ional Bureau of Standards, Washington, D.C., 27 Sept. 1965, 58 p» 

54 . Papier, Lawrence, and Thomas T. Lin. First Letter Frequency of 
Related Term References in Four Technical Thecauri . Chemical Research 
and Development Labs., Edgewood Arsenal, Md., Dec. 1965, 30p. (Rept. 

No. CRDL-Spec 1 al Pub- 5 - 12 ) (AD 632 052 ) 

55 * Brewer, J. English Arti cle Insertion: Further Studies. Bunker- 

Ramo Corp., Canoga Park, Calif., Sept., 1 965 . 

56. Johnson, R. L. The Use of Programmed Learning and Computer-Based 
Instruction to Teach Electrical Engineering Network Analysis. Coordin- 
ated Science Lab., Univ. of Illinois, Urbana, July 1966. (CSL Report 
R-297) 

57 ? Baker, et al. Advanced Computer Organization. Final Report. 5 
Nov. 1964 - 4 Jan. 1966. !BM Federal Systems Div., Bethesda, Md., May 

19 66, 302p. (radc tr- 66 -i 48 ) (ad 484 444 ) 

58. Libbey, Miles A. The Use of Second Order Descriptors for Document 
Retrieval. MITRE Corp., Bedford, Mass., Feb. 1 966, 4 1 p . 

59 • Fossum, Earl G., and Gilbert Kaskey. Optimization and Standardiza- 
tion of Information Retrieval Language and Systems, Final Report. Sperry 
Rand Corp., UNIVAC Div., Blue Bell, Pa., 28 Jan. 1966, 95 p. (AD 630 797) 

60. Levien, Roger E., and M. E. Maron. A Computer System for Inference 
Execution and Data Retrieval. RAND Corp., Santa Monica, Calif., Sept. 
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APPENDIX D 



LIST OF INSTITUTIONS WHICH ISSUE THE 
MAJORITY OF INFORMATION SCIENCE REPORTS * 

Institutions Citations 



Business 



IBM 108 

System Development Corporation 86 

RAND Corporation 23 

Documentation Inc. 21 

General Electric Co. ' 17 

'-Mitre Corporation 13 

Goodyear Aircraft Corporation 12 

Auerbach Corporation. 9 

UN I VAC Corporation 9 

Arthur D. Little, Inc. o 

Thompson Ramo Wooldridge Inc. 8 

Herner and Company 7 

Control Data Corporation 5 

Hughes Aircraft Co. 5 

Computer Command and Control Co. 5 

Bolt, Beranek and Newman, Inc. 5 

Zator Company 5 

Westat Research Analysts, Inc. 5 



Private Institutions and Associations 



ASLIB Cranfield Research Project 19 
American Psycholog i cal Assoc i at i on lo 
Council on Library Resources 10 
National Academy of Sciences, 

National Research Council 10 
American Institute of Physics 7 
International Federation for 

Documentation 6 
American Standards Association 6 
UNESCO 6 
American College and Research Libraries 5 



Universities 

Uni versity of Illinois 

MIT 



39 

37 



Total 
No. of 
Inst 1 tut . 

6l 



57 




♦Only the institutions in the sample which were cited more than five times 

WERE LISTED. 






